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Since February 3, 1990, turbocharged Piper Models PA-32RT-300T (Turbo
Lance II) and PA-32R-301T (Turbo Saratoga SP) have been involved in four
accidents (two fatal) as a result of in-flight engine fires that resulted in
engine stoppage and/or dense, heavy smoke filling the cabin. The airplanes
are powered by Textron Lycoming Model TI10-540-S1AD engines. Previous
accidents involving similar in-flight engine fires in these airplanes were
the subject of National Transportation Safety Board Safety Recommendations A-
88-147 through -152 issued to the Federal Aviation Administration (FAA) on
October 19, 1988. Excerpts from the recommendations illustrate the
continuing nature and causal circumstances of these accidents:

On October 13, 1987, a turbocharged Piper Lance Model
PA-32RT-300T airplane, N39922, crashed in Lincoln,
Nebraska, killing two of the three occupants aboard. The
airplane had just departed the Lincoln Municipal Airport
and was climbing to cruise altitude when smoke began
fiiling the cabin. Shortly thereafter, the engine
stopped and the pilot attempted an emergency landing.
However, the airplane struck the roof of a house, a
chainlink fence, and a Tlarge woodpile and then
immediately burst into flames. The fire killed the pilot
and front seat passenger and caused second- and third-

degree burns to the rear seat passenger who was able to
escape.

The Safety Board’s investigation of the accident
disclosed that an engine fire had occurred as a result of
a failure/separation of the engine’s left intermediate
exhaust pipe (elbow). This 90 degree elbow, Lycoming
part No. LW-15811, had separated from the exhaust
crossover tube leading to the turbocharger and allowed
intense, hot exhaust gases fiowing from the elbow to spew
directly into the engine compartment. The aft end of the
elbow is normally attached to the crossover tube through
a slip joint. The forward, flanged end of the elbow
remained attached to the No. 6 cylinder exhaust pipe
through a V-band coupling and gasket, Lycoming part Nos.
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LW-12093-5 and 78084, respectively. However, about
three-fourths of the elbow’s flange was cracked, and the
evidence indicated that the crush-proof gasket, as well
as the flanges, had not been centered or concentric, but
had been misaligned.

The Turbocharged Piper Models PA-32RT-300T (Turbo
Lance [I), PA-32-301T (Turbo Saratoga), and PA-32R-301T
{Turbo Saratoga SP) are all powered with Lycoming Model
TIO-540-S1AD engines. Since 1982, the PA-32RT-300T7 and
PA-32R-301T have been invoived in seven other accidents
and four incidents involving the engine exhaust system.
The causal circumstances in a majority of the occurrences
bear a striking resemblance to those of N39922 and relate
chiefly to loose or separated left intermediate exhaust
pipes, cracked flanges, loose or broken V-band couplings,
and misaligned gaskets. Moreover, during the same
period, 26 service difficulty reports (SDR) were filed
with the Federal Aviation Administration (FAA) regarding
problems with the engine exhaust systems 1in these
airplanes. Again, most of the reports related to
failures of the Teft intermediate exhaust pipes and the
V-band couplings.

Frequent failures of the left intermediate exhaust
pipe (looseness, cracked flanges, separation) and V-band
couplings may be caused by improper torque on the V-band
couplings; failure of the couplings because of cracked
segments or missing T-bolts; misaligned elbow/exhaust
pipe flanges or gaskets or use of the wrong type of
gaskets; vibration and fatigue of the elbow flanges;
inadequate support of the elbow/crossover tube; a loose
or inadequately sized slip Jjoint; or inadequate exhaust
system tolerances to ensure the proper fit and alignment
of the elbow.

In response to these recommendations, Textron Lycoming, on January 30,
1889, issued Service Bulletin No. 484, ‘"Inspection, Alignment and
Modification of Crossover Exhaust Assembly." Part I of the bulletin outlines
an inspection and alignment of the crossover exhaust system to be performed
at the first 25-hour inspection and each 100 hours thereafter. Part Il of
the bulletin provides for a modification of the crossover exhaust system
which consists of replacing the single-piece crossover pipe (Part No. LW-
15810) with a new two-piece crossover pipe assembly (Part Nos. LW-16103 and
LW-16102) and replacing the left intermediate exhaust pipe (Part No. LW-
15811} with a new, zero time in-service part. Additionally, Airworthiness
Directive (AD) 89-12-04, effective June 9, 1989, was issued by the FAA
requiring repetitive inspections of the Model TI0-540-S1AD engine crossover
exhaust assembly in order "to prevent cracking or distortion of engine
exhaust system flanges, V-band coupling, and pipes, which could result in
separation of exhaust pipes releasing hot exhaust gases into the engine
compartment." Modification of the exhaust system, as referenced in Service
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Bulletin No. 484, was considered terminating action for the repetitive
inspections.

The circumstances relating to the most recent accidents are as follows:

On September 7, 1990, a Piper Model PA-32RT-300T7, N393HM, crashed into
Prince William Sound near Glacier Island, about 30 miles southwest of Valdez,
Alaska, killing both the pilot and his passenger. The airplane, en route
from Valdez to Paimer, Alaska, had been airborne 20 minutes when the pilot
reported a rough-running engine and smoke in the cockpit. Five minutes later
he declared an emergency. Shortly thereafter, he apparently attempted to
ditch the airplane and/or lost control of the airplane and crashed. Only the
passenger’s body and a 4-foot section of the wing were recovered from the

water., The Safety Board’s investigation of the accident (ANCO0LA173) is
continuing.

On July 9, 1990, a Piper Model PA-32RT-300T, N30511, crashed 10 miles
southeast of Prineville, Oregon. The pilot was killied and the aircraft was
destroyed. Witnesses reported hearing a rough-running engine and observed
the airplane trailing white smoke and performing erratic maneuvers at JTow
altitude. One of the withesses, a pilot, reported that the cabin of the
airplane was filled with smoke. The Safety Board’s investigation of the
accident (SEASOFAIZ29) is continuing.

On April B8, 1990, & Piper Model PA-32R-301T, N363CC, sustained an engine
fire resulting in a complete loss of engine power during climbout, shortly
after departing Hanscom Field, Bedford, Massachusetts. The pilot was able
to return to the airport and execute an emergency landing without injury, but
the Tanding gear collapsed resulting in substantial damage to the airplanes
wings and fuselage. The Safety Board’s investigation of the accident
(NYCO0LAOB4) is continuing.

On February 3, 1990, the pilot of a Piper Model PA-32RT-3007, N21492,
en route from Salt Lake City, Utah, to Moab, Utah, diverted to Provo, Utah,
after observing a decrease in engine manifold pressure during cruise flight.
However, just prior to landing &t Provo, dense smoke filled the cockpit
forcing him to open the small side vent window in order to see the runway and

compiete the 1anding1 The pilot was uninjured but the airplane was
substantially damaged.

Based on its investigations of these accidents, the Safety Board has
determined that modification of the crossover exhaust assembly had been
accomplished on N30511, N363CC, and N21492. Records/engine wreckage from
N393HM, which crashed in the water, have not been recovered. However,
because of the timeframe involved since issuance of Service Bulietin No. 484
and AD 89-12-04, the Board believes that the modification had probably also
been accomplished on this airplane. Nonetheless, an examination of the
engine exhaust systems from N30511, N363CC, and N21492, disclosed that the
engine fires in these airplanes resulted from fatigue cracking of the left

1 see Attached Accident Brief No. 440 for additional details
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intermediate (Part No. LW-15811) exhaust pipe attachment flanges. Cracking
of the flange allows excessive movement of the pipe and may result in
separation at the aft slip joint connection to the crossover tube (Part No.
LW-16103). It was also determined that the pipes had been improperly engaged
at this slip joint for an extended period of time. Additionally, other
similar failures of these exhaust pipes, including cracked attachment fianges
and separated slip joints, have been the subject of several recent service
difficulty reports (SDR) submitted to the FAA.

In view of the continued propensity for failure of the left intermediate
exhaust pipes, it 1is ciear that the modification described in Service
Bulletin No. 484 and AD 89-12-04 is not an effective solution to the problem
and that the design-service reliability of these parts must be improved.
Textron Lycoming should reevaluate the design of these components and the
design installiation aspects of the exhaust system that may be causing or
contributing to such failures. Appropriate components or exhaust system
design changes should be incorporated as necessary. However, until such
design changes have been implemented, it is essential that the exhaust system
{crossover exhaust components) continue to be periodically inspected in
accordance with Part I of Lycoming Service Bulletin No. 484, or an updated
equivalent procedure. The continuing inspections are necessary, irrespective
of compliance with the modification described in the service bulletin, to
ensure the alignment and integrity of the exhaust pipe flanges and the
proper engagement (a minimum of 1 1/2 inches) at several slip joints.

Therefore, the National Transportation Safety Board recommends that the
Federal Aviation Administration:

Issue an airworthiness directive applicable to Textron
Lycoming Model TI0-540-S1AD engines requiring within the
next 10 hours of flight, and at appropriate recurring
intervals thereafter, an inspection and alignment of the
crossover exhaust assembly in accordance with Part 1 of
Textron Lycoming Service Bulletin No. 484 regarding this
subject or an updated equivalent procedure to ensure the
alignment and dintegrity of exhaust pipe flanges and
proper engagement at the slip joints. (Class I, Urgent
Action) (A-90-164)

Require Textron Lycoming to issue a service bulietin
incorporating a new, improved design modification to the
Model TIO-540-S1AD engine exhaust system in order to
prevent in-flight engine fires vresuliting from
failure/separation of the left intermediate exhaust pipe.
The modification should be based on consideration of
those aspects which may affect the assembly,
installation, and integrity of the left intermediate
exhaust pipe, e.g., exhaust pipe flange
thickness/flatness, V-band coupling design, exhaust pipe
alignment tolerances, vibration, fatigue characteristics,
adequacy of slip Jjoints, and the need for any



supplemental structural support of the exhaust pipe
(Class I, Urgent Action) (A-90-165)

Issue an airworihiness directive applicable to Textron
Lycoming Model TIO-540-S1AD engines requiring
modification of the engine exhaust system in accordance
with the Textron Lycoming service bulletin referenced in
Safety Recommendation A-90-164. (Class I, Urgent Action)
(A-90-166)

KOLSTAD, Chairman, COUGHLIN, Vice Chairman, and LAUBER, BURNETT, AND
HART, Members, concurred in these recommendations.

Y/,

(///// : James L. Kolstad

Chairman
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prief of Accident {Continued?

File No. - 440 2/03/90 PROVOSUT a/C Res. Ho. N21492 Time (Lol) - 083C MST ’
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Phase of Oreration CRUISE - NORHAL
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4, EXHAUST SYSTEMHANIFOLD - FATIGUE
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&4 FLIGHT 1O ALTERNATE DESTINATION

gecurrence 2 FIRE
Phase of Orerstion APPRDACH - VFR PATTERN — HASE LEG/BABE TO FINaL

Finding{sJ
7., ENGINE COMPARTHENT - FIRE

gceurrence ¥3 FORGED LANDING
Fhase of Oreration LANDING
~—--Fpohable Cayse-—-—

The National Transeortation Safety Board determines that the Frobable Causels} of this accident wasi
INFROFER INSTALLATION BY HAINTENANCE PERSONNEL AND FATIGUE FAILURE AND LEAKAGE OF THE LEFT INTERMEDIATE
EXHAUST PIPEs WHIEH RESULTED TN AN IN-FLIGHT FIRE IN THE ENGINE COMPARTHENT, COMTRIBUTING FACTORS WERE
INADEGUATE SERVICE SULLETIN PROVIDED gY THE MANUFACTURER AND INSUFFICIENT STANDARDS PROVIDED BY THE (FAR?
AIRWORTHINESS DIRECTIVE.
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